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This paper is a product of the Macroeconomics and Growth Team, Development Research Group. It is part of a larger effort by the World Bank to provide open access to its research and make a contribution to development policy discussions around the world. Policy Research Working Papers are also posted on the Web at http://econ.worldbank.org. The authors may be contacted a thanguyen@worldbank.org. This paper examines the impact of U.S. market access on local labor markets in a developing country, Vietnam. The study finds that following the implementation of the Vietnam-United States bilateral trade agreement in December 2001, manufacturing employment increased in provinces that were more exposed to U.S. tariff cuts. In those provinces, employment also increased in many service sectors, reflecting strong spillovers of job gains. The new job opportunities have attracted labor from agriculture, thus reducing agricultural employment. The paper examines three possible channels of job gain spillovers, namely, demand, production, and real estate. Although there is evidence for all three channels, the demand channel is the most important.
Introduction
Amid the recent rise of populism and protectionism, the labor market implications of trade have increasingly moved to the center of political and economic debates. Job gains and job losses from imports and exports are the most obvious, possibly naïve but politically powerful measures of gains and losses from trade. For that reason, the local employment consequences of trade have become an important topic of research. Autor et al (2013) , in an influential paper, find that U.S.
regions that are more exposed to import-competing manufacturing industries witnessed larger declines in manufacturing employment and wages.
While the literature on labor market effects of globalization typically focuses on impacts due to import competition, this paper investigates local labor market consequences from the and across-the-board U.S. tariff cuts, whereas the commitments from Vietnam were more gradual and mostly not related to tariffs.
We find that in provinces more exposed to industries that benefit from U.S. tariff cuts, more new manufacturing jobs were created between 2001 and 2003. However, we do not restrict the analysis to manufacturing jobs. It is probably not surprising that manufacturing jobs and wages would increase after access to the U.S. market. Our focus is on the general equilibrium effects of U.S. market access on employment of other sectors in the local economy, and on potential mechanisms via which the job propagation could take place. We find that new jobs are also created in many other local service sectors, reflecting strong spillover effects of new job gains in the local 3 economies. These new employment opportunities attract labor from agriculture, reducing agricultural employment.
The estimates capture general equilibrium effects of U.S. market access on Vietnam's local labor markets. We explore three potentially important channels: demand-led, production-led and real estate-led. There is evidence for all three channels although the demand channel is the most quantitatively important. Furthermore, we examine the impact of U.S. market access on income.
Despite a decline in agricultural employment, agricultural income per capita does not fall after the implementation of the bilateral trade agreement. This suggests that the agricultural sector becomes more productive in response to labor reallocation to non-farm sectors. At the same time, non-farm income per capita significantly increases, leading to overall household income growth.
Overall, U.S. market access provides a "kick" to Vietnamese provinces exposed to U.S.
tariff cuts to Vietnamese export products. Employment in manufacturing industries grows and positively propagates to employment in services, mostly via the demand channel. New job opportunities in manufacturing and services attract excess labor from agriculture. Nevertheless, agricultural income does not fall. This, combined with an increase in non-farm income, boosts households' overall income in these provinces.
To document this effect, we use data from the two Vietnam Households Living Standards is at the province level, the unit of the outcome variables is at the household level. This is to increase the sample size. In addition, we would also be able to control for time-invariant factors at 4 the household level and pre-existing household characteristics such as education, demographics and household employment.
Our paper is related to a large literature on labor market consequences of international trade. Much attention in the literature is paid to the U.S. labor market and its import competition. Autor et al (2013) find that U.S. regions more exposed to import-competition from China witness larger declines in manufacturing employment and wages. Pierce and Schott (2016) find that U.S.
industries exposed to larger tariff cuts to Chinese goods experience larger employment declines.
They discover reallocation within those industries towards less labor-intensive plants, increases in the capital intensity of the most affected plants, and negative employment effects to downstream customers. Using input-output linkages, Acemoglu et al (2016) show that the employment losses also come from sizable negative upstream effects (i.e., on suppliers) in both manufacturing and non-manufacturing sectors. Ebenstein et al (2014) estimate that globalization reduces wages between 12 and 16 percentage points in the U.S., via the reallocation of workers away from higherwage manufacturing jobs into other sectors.
Besides the U.S., the literature on labor market consequences of trade mostly focuses on other importing countries. Using geographical variation in the exposure to imports, they usually find negative labor market effects of import competition. Topalova (2007 Topalova ( , 2010 study the effect of opening the Indian domestic market on poverty. They find that in rural India, districts more exposed to trade liberalization-a process of opening the Indian market for imports-experience slower progress in poverty reduction. Kovak (2013) applies a specific-factors model of regional economies to Brazil's trade liberalization in the early 1990s. He finds that regions where workers were concentrated in industries facing the largest tariff cuts are affected more negatively. Our 5 paper is different to the literature in that we examine the labor market effects from the perspective of an exporting country.
Others have studied various impacts of exports, but not so much on the labor market market access in Vietnamese provinces. McCaig and Pavcnik (2014) show that thanks to the BTA, workers reallocate from household business to formal enterprises. Fukase (2013) finds provinces more exposed to the BTA experienced a relatively larger wage growth for unskilled workers. Costa et al (2016) , in the case of Brazil, find that rising commodity demand in China is associated with wage growth in exposed Brazilian regions and an increase of workers in formal sector jobs. Brambilla et al (2012) use an Argentina manufacturing firm data set to examine the effect of export destinations on skills.
Our paper is structured as follows: section 2 discusses the background of the BTA. Section 3 presents our data sources. Section 4 discusses the identification strategy, model specifications and expected outcomes. Section 5 presents our baseline empirical results. Section 6 examines the three spillover mechanisms. Section 7 analyzes heterogeneous effects of the BTA across different sub-groups. Finally, section 8 concludes. Table 4 .1 provides summary statistics for change in provincial tariffs. The mean value for change in provincial tariff was -0.086, which implies that the average tariff cuts for a Vietnamese province was 8.6%. The province with the largest average tariff cuts is Ho Chi Minh City ( = -0.151). The province with the smallest average tariff cuts is Quang Ninh ( = -0.066). 
Background of

Econometric specifications
The econometric specification takes the following form:
where ∆ , is the change in outcome of household h in province p working in sector i between before and after the BTA. is province p's change in tariffs;
, , include initial household characteristics (i.e. in 2002) . Note that standard errors in the paper are clustered at the province level.
We chose two measures of employment , , at the household level 6 : a. , , is the number of members in household h in province p at time t that are working primarily in sector i, as a fraction of the total number of household members of working age (18-65 years old) at that time. Hence, ∆ , is the change of that fraction between the two surveys.
b. , , is the number of working hours of household h in province p at time t primarily working in sector i, as a fraction of total potential working hours of all household members of working age. The total potential working hours equals the number of household members of working age multiplied by 40. Hence, ∆ , is the change of that fraction between the two surveys.
6
In addition, we use the absolute measure of employment, that is the number of household members working in sector i as a robustness check and ∆ , is the change in number of household members working in sector i between the two surveys. The results are unchanged and reported in the Appendix.
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We also select change in log of real income per capita of households in the previous 12 months as the outcome variable for income. Wage is also another potentially good option 7 but we decided against using it, because in the early 2000s, many Vietnamese individuals were selfemployed or worked with other household members, hence their wages were not reported. There could be a few concerns regarding the specification. First, it could be the case that employment change is caused by other activities, and not by exporting to the United States. This is possible only when the exposure of provinces to these "non-U.S. export activities" is correlated to the province's tariff declines. This is not likely because Vietnamese exports to the other key trade partners grow at normal rates during this period of consideration (see Figure 2 .2.2). This removes the concern that the local employment effects could be caused by exports to other countries.
The second issue is factor mobility. If capital was perfectly mobile across provinces, firms would move easily across provinces to take advantage of cheaper labor in other provinces. If this was the case, tariff cuts would not influence provincial manufacturing and services employment.
Hence, any evidence of an increase in employment found in this paper implies that inter-provincial capital mobility is not perfect and not immediate.
There is also a concern that we might pick up a long-term trend of structural transformation in different provinces. This is the case if provincial tariff reduction is correlated with provincial trend of labor reallocation across sectors. To address the concern, we control for province-level changes in the share of sectoral employment between 1998 and 2002, using data from VHLSS 1998 and 2002.
Expected effects
Exporting to the United States would benefit labor in Vietnam due to an increase in laborintensive products. Export firms would expand production and hire more labor. Hence the BTA is expected to have a direct impact on employment of manufacturing industries in Vietnam. Added to this direct impact is an upstream effect on supporting industries which supply to manufacturing industries. In this paper, we focus on local service supporting industries. We expect that employment of supporting service industries such as accounting, consulting, advertising, protection and cleaning services also increases.
An important spillover mechanism works through an increase in aggregate demand. The increase in manufacturing income could result in higher demand for local services such as retails, restaurants and entertainment. This would cause higher demand for employment in those industries. New job opportunities from manufacturing and service sectors imply labor reallocation away from agricultural sectors. Hoang et al (2014) find that an increase in nonfarm participation decreases labor involvement in agricultural sectors in rural Vietnam during the period 2002-2008. We hypothesize that the BTA decreases agricultural employment, as agricultural laborers move 16 into manufacturing and service industries, this leads to an increase in nonfarm income of households.
Another channel we examine is the real estate-led spillover of employment. New business opportunities with the BTA could cause a real estate boom, which creates jobs for construction and other real estate businesses. This is the third channel we consider in this paper.
5.
Baseline results
Labor reallocation across broad sectors
First, we examine the reallocation of employment across broad sectors after the implementation of the BTA. We do so by examining the changes in employment in agriculture, mining, manufacturing, utility and construction, and services. The results suggest a reallocation of labor from agriculture to manufacturing and services in provinces more exposed to tariff declines, leaving aggregate employment unchanged. The finding that manufacturing employment goes up after the BTA is not surprising because manufacturing directly benefits from higher growth of exports to the United States. What is interesting is an increase in employment in services, the sectors that do not directly benefit from higher growth of exports. The increase is significant at the 5% level in both Panels A and B.
The finding reveals a spillover of job gains from the manufacturing sector to service sectors. Note that the magnitude of employment increase in services is not much smaller than the employment increase in manufacturing. This suggests a sizable equilibrium effect, or the 20 propagation effect, of job gains. In section 5.2, we will break down exactly what service sectors benefit from the BTA. In section 7, we will examine via what channels the job gain propagation could take place.
Our results are still strong and robust when we use another measure of employment at the household level. Specifically, when we replace the outcome variables with the change in number of working members, we obtain similar results (see Table A3 in the Appendix). This section considers the impact of export to the United States on service sub-sectors, namely, "commerce" (which consists of sales of vehicles and vehicle parts, retails, wholesales, hotels and restaurants), "transport, storage and communication", "finance" and "other remaining services" (codes 65 to 99 in Appendix A1). The results are presented in Table 5 .2. We find that in provinces with larger tariff declines, the shares of working members and working hours increase in "commerce", and to a lesser extent, in "transport, storage and communication" and "other outcome variables although the magnitude is small. Since finance is considered as a tradable service, it is possible that higher demand for labor in financial services in provinces exposed to tariff reductions could trigger employment surge in finance in other provinces. The results remain robust if we consider changes in the number of working members (see Table A4 in the Appendix).
Job creation in services
Income
We would like to examine how household income per capita changes in provinces differentially exposed to tariff reductions. The outcome variable is change in log of real income per capita of the household between the two surveys. Unfortunately, the surveys do not provide income by detailed sectors. They only provide data on farm and non-farm income of households.
Nevertheless, the findings are interesting about the local income effect of U.S. market access. Table 5 .3 presents results on the income effect of BTA. Note that the dependent variable is change in log of real income per household member. Columns (1) and (2) show that in provinces with larger tariff cuts, households' real income per household member and real non-farm income per household member increase, which is expected. A decline in provincial tariffs of 10% causes real income per household member to rise by 42%, which is a very substantial increase over two years. Very interestingly, real farm income does not decline as one would expect due to labor moving out of agriculture. The finding suggests an increase in agricultural productivity thanks to job opportunities in other sectors. One reason could be that labor surplus existed in the agricultural sector. Therefore, underemployment in agriculture is reduced due to higher demand for labor from other sectors benefiting from BTA. This finding is consistent with that of Hoang et al (2014) , who find that an increase in nonfarm participation leads to a reduction in labor involvement in Among initial household characteristics, we find that education seems to matter most to the change in real income per capita of households. This is true for both the household head's education and spouse's education. Several education variables are highly significant compared to the reference education group (i.e. those without primary education). This reflects an important role of education on taking advantage of job opportunities. * p < 0.10, ** p < 0.05, *** p < 0.01 -"Vehicle sales" refers to sales of motor vehicles and parts, maintenance and repair of cars and motorcycles; retail sale of gas; "Wholesale" refers to wholesale and agent sales (excluding motor vehicles). "Retails" refers to retail sales (excluding motor vehicles and parts) and repairs of family appliances; "Supporting industries" refers to other business activities (accounting, tax and other consulting, architecture, advertising, protection, housecleaning, photography, packaging etc). Please see Table A1 for more information. Control variables are Household head (HH)'s ethnicity, HH age, HH gender, HH vocational education dummy, HH high school dummy, HH middle school dummy, HH primary school dummy, spouse vocational education dummy, spouse high school dummy, spouse middle school dummy, spouse primary school dummy, household size, and number of working age members. All of these household characteristics are reported in 2002. Standard errors are clustered at province level.
On the spillover mechanisms
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This section investigates in detail what channels job gains could propagate from manufacturing to the service sectors. Identifying the exact mechanism would provide useful information for economists and policy makers to understand the full employment equilibrium effects of new export opportunities in developing countries.
We examine three potentially important channels. The first channel operates via demanddriven propagation. That is, newly employed manufacturing workers could increase spending on local services, such as wholesale, retail and restaurants, generating new jobs in local commerce.
The second channel operates via production linkages, that is, via higher demand for inputs from manufacturing production. Expanding production activities of the manufacturing sector could require more input from local supporting service industries, such as accounting, tax and other consulting, architecture, advertising, protection, housecleaning or packaging. This would help create more jobs in the supporting service sectors. The third channel operates via increasing real estate and construction activities, benefiting from, for example, a house price appreciation.
We examine these channels by dissecting to the finest sectors possible (which is at twodigit) and combining this with information about households' expenditures. We focus on sectors that best reflect the channels we are discussing. Specifically, we focus on (i) sales of vehicles and vehicle parts, (ii) wholesale, (iii) retail and (iv) hotels and restaurants to examine the demand channel. This is because they are more likely to reflect final consumption (i.e. consumption from households). To examine the production channel, we focus on supporting industries (code 74 in Table A1 of the Appendix). Ideally, one would use the input-output table to examine production linkages. However, since employment data are only available at the two-digit level, we examine the impact on the aggregate supporting industries. Finally, we focus on real estate and construction employment to examine the real estate channel.
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The categorization is not perfect, but this is the best we could do given that VHLSSs do not provide a breakdown to finer sectors. For example, one could argue that "vehicle sales" could serve manufacturing production and hence could be a part of the production channel. In addition, hotels could serve visitors outside a province and hence not reflect consumption of households residing in that province. The latter case is possible but not quantitatively important, because restaurant employment overwhelms hotel employment. Restaurant and hotel employment accounted for 1.65 percent and 0.12 percent of the workforce respectively, according to the Population and Housing Census of 1999. Nevertheless, the breakdown provides useful information about which channels took place. Table 6 .1 provides the results for the three channels. Let's first focus on the demand channel, which is reflected in columns 1, 2, 3 and 4. Both panels yield a consistent result that a larger provincial tariff reduction causes significantly higher employment in sales of vehicles and vehicle parts (column 1). A 10% tariff reduction causes employment in motor vehicle sales to rise by 0.58 percentage point. Tariff reduction is negatively and statistically significant for employment in wholesales at 1 percent level for both Panels A and B. A 10% decrease in tariff increases employment in wholesales by 2 percentage points (column 2 of Panel A). Surprisingly, employment in local retail increases in both panels with large magnitude, but the coefficients are not statistically significant (column 3), a point to which we will return to discuss in detail. In addition, tariff reductions do not have any impact on employment in hotels and restaurants (column 4).
We do find strong evidence for the "production spillover" channel. Change in household employment in supporting industries is highly statistically significant at the 1 percent level for both measures (column 5 of Panels A and B). Note that "supporting industries" refers to other 28 business activities (accounting, tax and other consulting, architecture, advertising, protection, housecleaning, photography, packaging…). A 10% tariff reduction causes employment in supporting industries to rise by 1.2 percentage points. We also find a significant impact of tariff reductions on employment in real estate services (column 6). This suggests the real estate channel did take place during the first two years after BTA. However, we find no evidence on the impact of tariff cuts on employment in construction.
To further understand the demand channel, we examine changes in household expenditure between the two waves of VHLSSs. Columns 1 and 2 in Table 6 .2 reveal that food and daily nonfood expenditure increases. This finding is consistent to a significant increase in wholesale employment and a (statistically insignificant) increase in retail employment. Underemployment in retail before BTA could be behind the insignificant result for retail employment growth.
Vietnamese retail sectors in the early 2000s were characterized by mostly mom-and-pop small shops, run mostly by stay-at-home household members (Nguyen et al, 2013) .
Annual non-food expenditure, vehicle and other household durable goods (e.g. appliances) purchases do not increase in provinces more exposed to tariff cuts. While surprising, this reveals possible thrifty spending behavior of Vietnamese households in the early 2000s when job opportunities were still rare. Perhaps, they did not want to spend on goods that were not necessary.
We also investigate a sub-category, "purchases of vehicle spare parts". Expenditure on this subcategory sharply increases, which might explain the employment increase in sales of vehicles and parts (column 1 of Table 6 .1). * p < 0.10, ** p < 0.05, *** p < 0.01 -"Food expenditure" includes daily and holiday expense on eating, drinks and smoking. "Daily nonfood expenditure" contains expense on stuffs serving for daily living such as: gas, coal, washing powder, shampoo, books. "Annual nonfood expenditure" covers the irregular spending like: clothing, shoes, bicycle tires, toys, and watches. Control variables are Household head (HH)'s ethnicity, HH age, HH gender, HH vocational education dummy, HH high school dummy, HH middle school dummy, HH primary school dummy, spouse vocational education dummy, spouse high school dummy, spouse middle school dummy, spouse primary school dummy, household size, and number of working age members. All of these household characteristics are reported 2002. Table 7 .1 reveals that females benefit from BTA much more than males in terms of employment, for both measures of the change in employment, particularly in manufacturing (columns 1 of Panels A and B). However, it is not clear that females benefit from BTA in services more than males do. The coefficients of the impact for female and male employment are within each other's margins of errors. On the one hand, females' increasing economic empowerment in households could lead to improvement in children's health and education (see Allendorf, 2007 and Menon et al, 2013 for example) . On the other hand, female employment could take away mothers' time from their children, which could have adverse effects on the children's development. Nguyen et al (2017) find that in exposed provinces, families are 10 percent more likely to spend on health care of children aged 0-6, but school enrollment growth in these provinces is lower than the national average. To consider whether the BTA has a larger impact on poor households than rich ones, we divide households into two groups: poor (i.e. households that have real income per capita below the national median in 2002) and rich (households that have real income per capita above the national median in 2002). Table 7 .2A shows the employment gains by income per capita of households in 2002. We find that poor households benefit from employment gains more than rich households do for both measures of employment. The difference between poor and rich households is clear for both manufacturing and service employment. The finding implies that the BTA is a good force towards employment equality: poor households obtain more jobs from the BTA than rich households do.
Heterogeneity analyses
Males' versus females' employment
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Poor versus rich households
The result is similar when we look at the BTA effect on income per capita, Table 7 .2B reveals that growth of income per capita of poor households due to the BTA is larger than that of rich households. A 10% tariff cut boosts income per capita of poor households by 47 percent while the same tariff cut only boosts income per capita of rich households by 33 percent. In other words, the BTA seems to narrow income equality in Vietnam. This finding is consistent with that of Fukase 34 (2013), which shows that the BTA increases the wage of unskilled workers -who are usually poor people. This is an important result that merits a much deeper investigation. Impact of the BTA on employment may be different between rural and urban areas. We pay attention to the interaction between provincial tariff declines ( ) and a dummy variable for rural areas. Table 7 .3 shows that the interaction terms (Change in tariffs*rural-1) are negative and statistically significant at the 5 percent level for both measures of manufacturing employment 35 (columns 1 and 3). However, we find no evidence on the difference in service employment between rural and urban areas. The findings imply that job creation effects of the BTA are stronger for rural households than for urban households in manufacturing. This is probably due to a higher level of unemployment and/or underemployment in rural areas compared to urban areas and manufacturing needs more unskilled labor. In other words, the BTA is a useful mechanism to reduce inequality in employment opportunities between rural and urban areas.
Rural versus urban households
Conclusion
This paper analyzes the effect of U.S. market access on local labor markets in Vietnam. It pays attention to general-equilibrium effects of job gains in the local economies. We find that in provinces more exposed to U.S. tariff cuts, manufacturing employment sharply increases, attracting more labor from agriculture. More interestingly, service employment also increases quite substantially, particularly in local commerce and supporting services. Since services are not directly tied to exports, this finding reflects important job gain spillover from manufacturing to services. Meanwhile, agricultural employment goes down, but this does not translate to a decline in agricultural income, reflecting a rise in agricultural productivity.
We explore three potentially prominent channels of job gain spillover in provinces benefiting from the BTA. They are demand-led, production-led and real estate-led spillovers. We find evidence for all the channels, in which the demand channel is the most important. We document expenditure growth in food and daily non-food items, and in vehicle parts and repairs.
The paper contributes to the understanding of employment dynamics in an exporting developing country after it gains important access to U.S. markets. The employment boost is 36 substantial and not limited to manufacturing, thanks to propagation channels that operate in local economies.
Finally, we find that the BTA has a more positive impact on employment of females, and poor and rural households. The findings seem to suggest that the BTA carries important distributional implications: it helps reduce income gaps between poor and rich households, and between rural and urban ones. 
